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The search for new diagnostic possibilities, and' the attempts to solve 
the problems of the nature of spinal cord trauma and impaired conduc-
t i v i t y of the spinal cord have led to the uti l ization of transosseous veno-
graphy of the spine — phlebospondylography ( P S G ) . Based on Batson's 
experimental results (1940), Fischgold and Adam (1952) proposed f i l l ing 
of the spinal vencus plexuses by injection of contrast media into the spi-
nous processes of vertebrae wi th diagnostic purpose. Most of the works 
dealing wi th this particular method of examination concern patients wi th 
osteochondrosis of the cervical spine — Greitz , Li leguis t , Muller (1962), 
L u t z i k (1967), Kalashnik et al (1969); for diagnosing disk herniations — 
Dj indj ian , Passini (1961), Kuznetzov (1963); tumours and vascular lesions 
of the spinal cord — A l b e l a , Bar r i ck , Jenkinson (1956), Bannister, Muray 
(1963), Tori (1965), Belov, Galashevskii (1972). 
Venous hemodynamics' disorders and their role in spreading the patho-
logical changes throughout the spinal cord in traumatic lesions of the me-
dulla justify the application o'f venous spondylography in spinal cord in-
juries also (Ismaylov, Guseynov — 1966; Bischof, Nittner — 1966; K l e i -
ner — 1967; Pustovoytenko, Volkovetz — 1967; R a v i n — 1969; Rabin — 
1971). 
To the best of our knowledge, according to literature data, thus far such 
a method of examination has not been used in this country. 
'Over a one year period (since May, 1973), in our c l in ic 15 phlebospondy-
lographies were made in twelve patients wi th closed spinal c6rd injuries 
( in two instances P S G was performed at two levels — beneath and above 
the fracture, and in one patient — twice, before and after the operation). 
Method 
The examination is conducted wi th the patient supine on the X- ray table. 
I n most cases wi th cervical trauma (7) , the manipulation is carried out 
under conditions of permanent direct traction according to Critchfield; 
thus a certain degree of s tabi l i ty and immobilization of the cervical ver-, 
tebrae is secured, and the hazard of secondary displacements and addi-, 
tional spinal cord damage is avoided. . .. 
I n advance, the patients' sensi t ivi ty to the contrast media employed 
is tested. 
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In cervical trauma patients, the vertebral body is punctured anteriorly, 
wi th the needle passing laterally to the trachea and esophagus, and medially 
to the Vascular bundle and m. sternocleidomastoideus. I n lesions of the 
thoracic arid lumbal region of the vertebral column and spinal cord, pro-
cessus spinosus of the vertebra is punctured on the posterior aspect. The 
level and fashion of puncturing determine the length and lumen of the 
needle — lumbal , or needle for endosteal anesthesia wi th sl ightly elongated 
mandrins. The c l in ica l picture and survey roentgenograms contribute to 
the exact orientation as to the level of damage, wi th punctures made be-
neath or over the fractured vertebra. To achieve more accurate localiza-
tion of the position and direction of the needle, a control dry X - r a y is made, 
and thereby the needle is inserted unti l the cancellous layer of the vertebra 
is reached, wi th aspiration of venous (foamy) blood in the syringe serving 
as a criteribn for the purpose. B y means of a rubber tubing attached to 
the needle (or without such an accessory) 8—10 cc contrast material — 
Opacoron 270 or Uropolin — is introduced under pressure, and simultan-
eously exposed (at about the 6th or 7th cc contrast medium injected). Un-
der the conditions outlined, examination is performed wi th X- ray appa-
ratus T U R 1000 —tension 80 K W , electric current power 75/70 mA/sec 
and exposure period 5—7 seconds. Exposure is effected simultaneously 
wi th two tubes in two projections (front- and side-view), using a rapid plate-
holders' feeder after Berg. The latter ensures tracing in dynamics of blood 
flow wi th in the spinal venous plexuses. The manipulation ends wi th remo-
va l of the needle and compression of the punctured site for 3—5 minutes. 
Abroad, even nowadays, P S G is extensively applied in spondylarthrosis, 
disk herniations, tumours and vascular diseases of the spine and spinal 
cord, but nevertheless, its indications in spinal cord injuries, the cervical 
region in particular, are restricted because of the risk of eventual compli-
cations. Provided the possibil i ty of dislocation of the injured segment of 
the spine is ruled out, secured by permanent traction in our series, the com-
plications are reduced to those inherent of the general spinal cord patholo-
gy — Lessman Perecse (1960), Schobinger (1960), Kuznetzov (1963). 
The safety of the examination procedure is emphasized by almost a l l 
authors, and the report by Lessman is part icularly demonstrative in this 
respect (1960), since he performed 500 phlebospondylographies without 
observing a single complication. 
Our c l in ica l cases differ in character and degree of spinal cord damage, 
and two thirds of them involve the cervical region. The distribution by 
localization is shown in Table 1. 
Of the 15 P S G made, f i l l ing of the spinal cord plexuses w i th contrast 
material failed in one patient only due to technical reasons. 
The diagnostical value of P S G consists in recording venous return dis-
turbances along the intra- and extravertebral venous plexuses and single 
venous vessels, presenting as a narrowing, «crushing» to full division of 
the visualized vessels, twist ing (around a prolapsed disk or bone fragment), 
compensatory enlargement of the caliber of the external venous plexuses, 
and development of collaterals. 
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T a b l e 1 
GMT — cervical region ЛЬ GMT — thoracic region .V. GMT — lumbal region j№ Total 
F-re with dislocation 
Cj—Co 
Subluxation C 3 
Comminuted f-ге with 
location C 3 — Q 
Subluxation Cg 
F-ге with dislocation 
Q — Q 
Dislocation C 5 — C e 
F-re with dislocation 
Compr. fracture C~ 
Total 
dis-
Compr. f-re of T h 1 0 
and T h 1 2 I 1 
Compr. f-re with disloc. 
of T h 1 9 1 
! 
Compr. f-re with dis­
location L r 
Compr. commin. f-re 
of L 3 
2 12 
I n a l l patients of our series, the con­
trast material filled the spinal venous 
plexuses 1—2 vertebrae below and above 
the level of the puncture site. Th i s 
is attributed to the absence of valves in 
this particular venous system, and to 
the r ich anastomoses available. 
I n seven patients, a clearly outlined 
gap in the internal venous plexuses' 
staining is visible at the level of the 
fractured vertebra, above or beneath 
the same. In two other patients, mere­
ly insufficient f i l l ing of the same 
vessels, beneath the fracture site, is 
established. A wel l pronounced differ­
ence in venous plexuses' visualization 
between either side is observed in 
two cases — on one side the innner ve­
nous plexus was not stained. Th i s com­
pelled us (after committing inaccurate 
medial puncture of the vertebral body) 
to perform a second puncture along the 
median line in one of them, but the 
re-puncture disclosed unilateral ly an 
identical partial interruption (side view) of the inner venous plexus. The 
finding in the patient just referred to shows effusion of contrast medium 
into the spinal canal which points to a ruptured disk wi th epidural he­
morrhage—confirmed at operation ( F i g . 1 —s ide v i ew) . 
F i g . 1 
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The picture in two cases reveals gross dislocation and Urban 's wedge 
formation, wi th a shift of the venous vessels' course, twis t ing around the 
posteriorly listerized vertebral body, being detectable. 
A i m i n g a more accurate localization of the lesion, consecutive staining 
of venous plexuses by punctures above and beneath the fractured vertebra 
was resorted to ( R a v i n — 1971; R a v i n and Tzer lyuk — 1972). Th i s method 
provides for optimal precision in determination of the extent of lesion (lon-
gi tudinal ly and transversely). 
In most of the patients of the series, along wi th fu l l or par t ia l interrup-
tion of the inner venous plexuses, a compensa to ry developing extensive, 
network of extravertebral veins is seen ( F i g . 2 ) . 
The study of staining in dynamics shows a vary ing rate of f i l l i ng and 
accordingly, emptying of the spinal venous plexuses in ind iv idua l cases. 
Whenever the neurological, roentgenological and l iquor-dynamic study 
yields evidence of gross dislocation and compression wi th in the spinal cord 
canal , the flow of contrast medium is slowed down — it f i l l s the veins at 
a slower rate, and is retained wi th in them for a longer time.fBased on the lat-
ter, though rather rough orientation as to the character of the trauma, the 
contrast material is introduced at a higher or lower speed and pressure, and 
accordingly, the time of exposure is adjusted. . 
I n a l l patients of the series under review, the examinat ion was wel l 
tolerated, w i th no ensuing complications. 
Fig . 2 Fig . 3 
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I t is believed that patients wi th injuries in heavy general condition, and 
contrast medium intolerance are the only contra-indications. 
Our experience, although modest, gives us sufficient reason to recommend 
P S G : 
1. A s a safe and comparatively readily executable procedure technical-
wise, 
2. A s an accurate method, giving a considerable amount of information 
about the condition of the spinal cord canal — blockade of venous return, 
compression of fractured arches, disk protrusions (not demonstrated by 
the survey roentgenogram), and 
3. A s a n examination method which may serve, in a determined group 
of ifrjured patients, as an indication for performing emergency decompres­
s ive laminectomy, and outlining up to a certain degree the extensiveness 
of the in te rvent ion . 
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Ф Л Е Б О С П О Н Д И Л О Г Р А Ф И Я ПРИ Т Р А В М А Х П О З В О Н О Ч Н И К А 
С П О Р А Ж Е Н И Е М С П И Н Н О Г О МОЗГА 
Зл. Златков 
Р Е З Ю М Е 
Предлагается новая методика рентгенокоНтрастного исследования травм 
спинного мозга путем внутрикостной венографии п о з в о н о ч н и к а — ф л е -
боспондилографии (ФСГ). У 12 больных с травмами спинного мозга про­
ведено 15 ФСГ. Контраст позвоночных и венозных сплетений дает данные 
о различной патологии венозного оттока, что информирует о состоянии 
cm нно-мозгового канала : блокаде венозного оттока прижатии сломанных 
дуг , протрузии диска (невыявленных на обзорных рентгенограммах) . 
Последнее помагает решению вопроса о необходимости в оперативном 
вмешательстве — срочном проведении ламинэктомии. 
